Abstract. Theoretical arguments concerning the evolution of parental care depend on the relative costs of caring to the two sexes. In this study experimental manipulations of parental care were used to compare the costs of care between the sexes in the biparental St Peter's fish. For both males and females parental care had costs to growth and increased the number of days until the next reproductive cycle. In females, care also decreased subsequent fecundity, as expected from an observed positive correlation between female fecundity and body weight. The results provide strong evidence for high costs of care for females and distinguish between two components of the costs of reproduction: the costs of gamete production and the costs of care.
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Comparing the benefits of parental care (increased offspring survival) and its costs (reduced survival, energy intake and opportunities to mate) for males versus females in a species where either sex can care for young is one way of attempting to understand the evolution of parental care patterns (Gross & Sargent 1985; Clutton-Brock 1991) . Few species, however, show such flexible care behaviour and where both sexes care for offspring, each sex may care in a different way. In this study I investigated the costs of care in the biparental cichlid fish, St Peter's fish, a species with flexible parental care patterns and in which both sexes exhibit identical care behaviour (mouth brooding; Trewavas 1983). I compared the costs to males and females by experimentally manipulating parental effort while controlling environmental quality and body size.
Male and female St Peter's fish usually divide the clutch at spawning, incubating about half each. Either parent can, however, and occasionally does, desert after spawning, leaving its partner to care alone. Therefore, spawning may be followed by one of three patterns of care: biparental care, male-only care or female-only care.
Other fish studies provide a useful indication of which activities are likely to be costly for each sex. For example, egg production is thought to be substantially more energetically costly than sperm production (Blumer 1986) and consequently, females would be expected to bear a larger energetic cost in gamete production. In St Peter's fish, oral incubation prevents feeding and so is costly to both sexes (Johnson 1974). Reduced feeding is presumably experienced to the same degree in both sexes, but the consequences and hence fitness costs, of starvation may differ between the sexes. Parental care may, for example, reduce a parent's growth rate, which may have important consequences for future fecundity in females and future mating success for males (Gross & Sargent 1985; Berglund & Rosenqvist 1986) . In most species the maximum reproductive rates of males are typically higher than those of females, so males probably incur higher costs in lost mating opportunities during parental care (Gross & Sargent 1985) . For both sexes the direct costs of caring probably end at the same stage, when the young are released: unlike other cichlids, parental St Peter's fish do not continue to guard the young once they have been released from the parent's mouth (Keenleyside 1991) . This is the first study on a biparental cichlid to distinguish between the costs of parental care in the two sexes and to examine how these affect future reproductive attempts. 
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